Family structures have changed profoundly in most developed countries in recent decades. Declining fertility and marriage rates and increasing divorce rates, together with longer life expectancies, make financial planning more challenging. Our study analyses the impact of family structure on individuals' attitudes toward risk and on their savings and investment decisions based on data from the German Socio-Economic Panel Study (SOEP) over the period [2004][2005][2006][2007][2008][2009][2010]. Using panel data analysis, marital status is found to be a key variable affecting risk attitudes and savings and investment decisions. Compared to people who are single, married individuals report being less willing to take risks, but more likely to invest in risky assets. Our findings indicate that while the recent financial and economic crisis has influenced individuals' attitudes, it has not-with the exception of investments in risky assets-affected the savings and investment decisions of individuals.
Introduction
Family structures have changed profoundly in recent decades. Marriage rates have dropped and divorce rates have increased. Fertility rates have fallen far below the replacement level of 2.1 children per women in most OECD countries (see Figure 1) , and an increasing share of women remain childless. Couple households have become less common: 28% of OECD households are single-person households, and 9% are single-parent households (OECD, 2012) . These trends, in combination with increases in life expectancy of about 2.5 years per decade (Oeppen and Vaupel, 2002; Vaupel, 2010) , directly affect individuals' life-cycle financial planning. With longevity rising, individuals have to plan for longer periods of retirement. However, because of government budget constraints, individuals are increasingly expected to rely on private savings to finance their retirement needs, even in social welfare states (Bongaarts, 2004; Börsch-Supan et al., 2006) . Households with few or no children tend to have higher disposable incomes and may therefore be able to save more for retirement at younger ages. But these households are less able to rely on old-age support and care provided by family members. Decreased marriage rates and higher divorce rates result in higher background risk and can shorten individuals' investment planning horizons (Christiansen et al., 2015) .
These demographic trends and financial planning challenges motivated us to investigate the impact of family structure on individuals' savings and investment decisions. Previous research has found that married individuals have higher savings rates (e.g., Lupton and Smith, 2003) , are more likely to invest in the stock market (Xiao, 1996; Guiso et al., 2003; Badunenko et al., 2009; Bertocchi et al., 2011; Christiansen et al., 2015) , and hold portfolios with higher risk levels (e.g., Love, 2010; Christiansen et al., 2015) . The presence of children has been shown to have a negative effect on stock market participation (e.g., Christiansen et al., 2015; Xiao, 1996; Love, 2010) .
The link between marital status and portfolio choices can be explained through different channels. Bertocchi et al. (2011) and Christiansen et al. (2015) show that income risksharing is an important factor in the effect of marital status on financial risk-taking. (a) Crude marriage rates (number of marriages per 1,000 population).
(b) Crude divorce rates (number of divorces per 1,000 population).
(c) Total fertility rates (number of children born to women aged 15 to 49).
Data source: OECD (2012).
Married couples also benefit from economies of scale and face lower participation costs when investing in the stock market (Lupton and Smith, 2003; Christiansen et al., 2015) .
We focus on risk preferences as a third factor. Previous studies have argued that married couples solve a joint maximization problem, as the risk aversion levels of both partners are taken into account and the partners show altruism towards each other (see, e.g., Love, 2010; Christiansen et al., 2015) .
We analyse the impact of family structure on individual1s' savings and investment decisions based on a dataset that contains information about individuals' self-assessed willingness to take risks and about their actual financial decisions. We focus on the following research questions: What is the effect of family structure on individuals' savings and investment decisions? How do marital status and the presence of children affect individuals' willingness to take risks? Did married individuals and individuals with children react differently to the recent financial and economic crisis?
We use micro-level data from the German Socio-Economic Panel Study (SOEP) over the The sample period covers the 2007-2008 financial crisis and the global recession that followed. The crisis had a substantial impact on the German economy: gross domestic product decreased 5.1% in 2009, which is well below the OECD average of -3.5% (see Figure 2a ). The labour market response to the recession was, however, surprisingly moderate: unemployment rates increased only slightly in 2009, and continued their longerterm downward trend in 2010 (see Figure 2b ). "Germany's jobs miracle" (e.g., Krugman, 2009 ) has been explained by a combination of employment protection regulation, wage moderation, short-time work schemes, the widespread adoption of working-time accounts, and other factors (see, e.g. Möller, 2010; Burda and Hunt, 2011) . Our study contributes results for Germany to the growing body of literature that has analysed the impact of the crisis on individuals' preferences and financial decisions (e.g., Roszkowski and Davey, 2010; Bateman et al., 2011; Hoffmann et al., 2013) . Our findings show that the willingness of SOEP respondents to take risks varied significantly with macroeconomic indicators, and that these changes in risk attitudes translated into changes in investment behaviour.
The remainder of this paper is organised as follows. Section 2 reviews the literature.
Section 3 describes the data and provides descriptive statistics. The methodology is presented in Section 4, and the results are discussed in Section 5. Section 6 concludes.
Literature review
Previous studies have analysed individual strands of the complex interplay of individuals' family structure, risk attitudes, and financial decisions. Our study provides a comprehensive analysis based on a large panel dataset.
Family structure and savings and investment decisions
Variables describing family structure are often included as control variables in empirical studies on the financial decisions of households or investors, including asset ownership and mortgage choice (see, e.g., Guiso et al., 2003; Badunenko et al., 2009; Cardak and Wilkins, 2009; Coulibaly and Li, 2009; Barasinska et al., 2012) . The observed effects are often not analysed separately, and vary across studies.
Three recent studies have focused on the effects of marital status on financial decisions (Love, 2010; Bertocchi et al., 2011; Christiansen et al., 2015) . Love (2010) However, gender differences were observed in terms of the share of wealth invested in stocks: women tended to invest more heavily in higher risk assets after marriage but less heavily after divorce, while men displayed the opposite investment behaviour.
These studies show that the effect of family structure on financial decisions is complex and evolves over time. Our study contributes new findings based on a large German dataset. Our first research question is:
1. What is the effect of family structure on individuals' savings and investment decisions?
Based on the literature reviewed above, we expect to find that married individuals are more likely to invest in risky assets. We also analyse the impact of having children and of the children's ages on the individuals' financial decisions.
Family structure and willingness to take risk
Previous authors have suggested that family structure influences household-level saving and investment decisions through its effects on economic resources and household-level preferences (Love, 2010; Bertocchi et al., 2011; Christiansen et al., 2015) . Our second research question examines the link between risk preferences and family structure:
2. How do marital status and the presence of children affect individuals' willingness to take risks?
A growing body of literature has analysed the link between individuals' family structure and attitudes toward risk-taking. Several studies have found that married individuals are less willing to take risks (e.g., Halek and Eisenhauer, 2001; Yao et al., 2004; Sahm, 2007; Dohmen et al., 2011) . Similar effects are found for the presence of children (e.g., Yao et al., 2004; Dohmen et al., 2011; West and Worthington, 2012) .
Two recent studies have tested the impact of changes in family structure on individual's willingness to take risks (Gerrans et al., 2012; Van de Venter et al., 2012) . Both studies looked at marital (or partnership) status transitions and at changes in the number of dependent family members. Gerrans et al. (2012) found no significant effects, while Van de Venter et al. (2012) reported that changes in the number of dependents were significantly related to changes in individuals' levels of risk tolerance. Dohmen et al. (2011) discussed the potential endogeneity in the link between individuals' family structure and their attitudes toward risk-taking. In fact, several demographic and economic studies have analysed how risk preferences translate into family structure.
Individuals with higher levels of risk tolerance have been found to be more likely than their less risk-tolerant counterparts to delay marriage (Schmidt, 2008; Spivey, 2010) and to divorce (Light and Ahn, 2010) . Risk preferences have also been shown to play a role in fertility timing decisions, but the observed effects have been found to vary with age, marital status, education, and other characteristics (Schmidt, 2008; Kreyenfeld, 2010; Schmitt, 2012) . Brady and Mandal (2011) found significant evidence of a correlation between the risk preferences of spouses.
Based on these previous studies, we expect to find significant links between individuals' willingness to take risks (WTR) and their family structure. In particular, we anticipate that married individuals will have reported lower levels of WTR. We also expect to find that individuals with children will have reported lower levels of WTR. In addition, we study the impact of the partner's risk preferences on savings and investment decisions.
The impact of the financial crisis
The sample period covers the global financial crisis of 2007-2008 and the economic downturn that followed. The crisis triggered intensive research on the impact of economic conditions on individuals' financial decisions (e.g., Chai et al., 2012) and risk preferences.
Most of these studies have analysed the risk attitudes of investors surveyed during or before and after the financial crisis (e.g., Roszkowski and Davey, 2010; Gerrans et al., 2012; Guiso et al., 2013; Hoffmann et al., 2013; Weber et al., 2013) . Only a few studies have examined the risk attitudes of the general population (e.g., Bateman et al., 2011; West and Worthington, 2012) .
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The findings of this literature are mixed. Several studies have found that risk tolerance has increased only modestly (Bateman et al., 2011; Gerrans et al., 2012; Roszkowski and Davey, 2010) or not at all (Weber et al., 2013; West and Worthington, 2012 Most of the studies on the impact of the financial crisis on risk attitudes included marital status and the number of children as control variables and found no significant effects.
Only Gerrans et al. (2012) found that being partnered significantly affected the level of (financial) risk tolerance.
We contribute to the literature by analyzing the impact of the financial and economic crisis on risk preferences and on individuals' financial decisions. In particular, we focus on the following question:
3. Did married individuals and individuals with children react differently to the financial crisis?
1 Other studies have analysed the impact of the financial and economic crisis on family dynamics in Europe. Goldstein et al. (2013) find a strong relationship between economic conditions and fertility, while Kreyenfeld et al. (2012) report mixed results. 
Willingness to take risk
In the literature a number of different measures have been used to describe risk attitudes.
Some of these measures were based on responses to hypothetical gambles, while others were derived from individuals' actual risk-taking behaviour. Our study is based on individuals' self-reported willingness to take risks (WTR) collected in the SOEP survey. Previous studies have distinguished between risk tolerance and risk perception (e.g., Roszkowski and Davey, 2010; Hoffmann et al., 2013 , see Section 2.3). SOEP participants responded to questions in which they were asked to report how concerned they were about their personal economic situation, their job security, and the general state of the economy. We included these data to control for changes in risk perception during the financial crisis.
Socio-demographic and macroeconomic variables
We also used the rich socio-demographic and financial data available for each year of the sample period. Data on income and on saving and investment decisions are collected in the SOEP at the household level. We therefore chose to focus in our analysis on household heads only, while also using information on the head's marital status, the number of children in the household, and the head's partner. We took into account some of the partner's specific characteristics, including his or her WTR. The sample size A time series on German GDP per capita (in current prices) was obtained from the German Federal Statistical Office. The growth rates of GDP per capita were calculated as percentage changes. The resulting variable "GDP growth" was used as a proxy for macroeconomic conditions. 
Descriptive statistics

Methodology
To answer the research questions formulated in Section 2, we estimated two types of panel data models: one for individuals' willingness to take risks (WTR) and one for their investment decisions.
Modelling risk attitudes
Our empirical analysis of individuals' WTR builds on the work by Dohmen et al. (2011) , who provided a detailed analysis of the determinants of individuals' risk attitudes based on the 2004 wave of the German Socio-Economic Panel Study (SOEP). We extend this research in several ways. Importantly, we use the panel structure of the SOEP data, and we include additional variables, such as information on the individual's partner and the GDP growth rates as an indicator of macroeconomic conditions. We estimate a random-effects generalised least squares (GLS) model of the following form:
where W T R it is individual i's WTR in general at time t, X
it is a vector of explanatory variables and β (1) is a vector of unknown regression coefficients. α is an individualspecific random effect and e
it is a within-individual measurement error. Model 1 is estimated using GLS estimation with robust standard errors that allow for clustering at the individual level (e.g., Fitzmaurice et al., 2011, Ch. 7) .
Model (1) and contains interaction effects between family structure variables and GDP growth.
Modelling savings and investment decisions
SOEP respondents provided information on the amount of household-level savings per month and on the types of assets owned by the household members. We analyse these data using two different types of panel models.
We estimate the following random-effects model for the amount of monthly savings, Savings it , reported by individual i in year t:
it , t = 1, ..., T, i = 1, ..., n,
where X
it denotes the vector of explanatory variables and β (2) is a vector of unknown regression coefficients. As in Model (1), α
is an individual-specific random effect and
it is a within-individual measurement error. Equation (2) is estimated as a GLS randomeffects model with robust standard errors that allow for clustering at the individual level.
Information on the ownership of an asset class is provided as a binary variable. We use Y it to denote a binary variable indicating whether the household of individual i owns a given asset class at time t. We model the probability, Pr (Y it = 1) = µ it , that the household holds this investment as a logistic function (e.g., Fitzmaurice et al., 2011, Ch. 10) :
it is a vector of explanatory variables, β (3) is a vector of unknown regression coefficients, and α
is a random individual-specific effect. Several variants of Model (3) are estimated for different asset classes Y using random-effects logistic regressions.
Models (2) and (3) include several variables describing family structure and a large set of control variables. We also include individuals' WTR to test for additional effects of risk preferences on saving and investment decisions.
The asset classes considered are as follows: other securities, life insurance, mortgage savings contracts, and real estate (homeownership). These asset classes cover the spectrum of asset classes with respect to risk. Barasinska et al. (2012) , who also studied SOEP data, rated mortgage savings plans as "low risk," life insurance policies as "moderate risk," and other securities as "high risk." 4 Homeownership is included as an important component of households' retirement financial planning.
Results
Determinants of risk attitudes: The impact of family structure and the financial crisis
The regression result for the different variants of Model (1) are given in Table 3 . based on Italian and Dutch data. These authors also reported significant increases in levels of risk aversion during the financial crisis.
Models (1c) and (1d) This suggests that married couples tend to have similar risk attitudes.
Models (1c) and (1d) also included variables measuring individuals' concerns. No significant effects were found for concerns about the general economy, but concerns about job security were shown to be significantly related to individuals' WTR in both models.
Model (1d) contained four interaction effects to study whether the impact of macroeconomic conditions on WTR varied by family type. A significant effect was found only for individuals who had children aged 18 or older. Larger changes in risk attitudes in response to macroeconomic downturns or upswings were found for parents of adult children. The results confirmed our initial assumption that family structure plays a significant role in individuals' reported risk attitudes. Marital status and the presence of adult children, together with the partner's characteristics (WTR and age), were found to be important drivers of individuals' WTR. The numbers of people who are married and who are living with children are decreasing in most western countries, which could lead to changes in the willingness of individuals to take financial risks. Risk attitudes have been shown to be influenced by macroeconomic conditions. In the following section, we will investigate whether the observed variations in WTR were reflected in households' savings and investment decisions.
The impact of family structure on savings and investment decisions
The estimation results for Model (2) reported in Table 4 showed that the number of children is an important determinant of monthly savings: respondents who had children (both under and over age 18) saved significantly less than others. Marital status was not found to be significant. Previous research reporting that married couples save significantly more than other households (e.g., Lupton and Smith, 2003) was not supported.
This finding may be attributable to the fact that Germany has relatively large shares of single-income households and of households in which the woman works part-time. For example, in 2009 the German female labour force participation rate was 53% (International Labour Organization, 2012), and 45% of the employed women worked part-time (Sandor, 2011) . Individuals with unemployed partners were also found to save less. We found interesting interaction effects which suggested that saving behaviour changed during the crisis. Married individuals did not save significantly less, but individuals with adult children saved more.
Model (3a) was estimated for "other securities," which include stocks, funds, bonds, and equity warrants. These securities have been classified by Barasinska et al. (2012) as risky assets. The estimation results confirmed the findings of several previous studies that married individuals are more likely to invest in risky assets (e.g., Xiao, 1996; Badunenko et al., 2009; Bertocchi et al., 2011; Christiansen et al., 2015) . In addition, the presence of three or more children under age 18 or of children aged 18+, as well as the partner's age and education, were found to be positively associated with holding more risky assets.
The estimated interaction effects showed changes in investment behaviour during the crisis only among individuals with children over age 18: these respondents were more likely to hold "other securities" than individuals living in other family arrangements.
We compared the results for the models estimated for life insurance (Model (3b)), mortgage savings contracts (Model (3c)), and homeownership (Model (3d)) focusing on the variables describing family structure. No significant effect of these variables was found for the ownership rates of life insurance contracts. For mortgage savings contracts, a significant effect was found only for the presence of children aged 18+. A number of significant effects were observed for homeownership rates. Married individuals and individuals with children under 18 were more likely to be homeowners. The effect increases with the number of children. Overall, these findings confirmed our assumption that family structure is an important determinant of individuals' decisions about whether to invest in these asset classes.
All of the models presented in Table 5 included a number of control variables. WTR was not found to be significant in any of the five models, which indicates that all of the major determinants of WTR were included as control variables in the model. WTR was found to be significant in a reduced version of Model (2) in which gender, age, height, and parental education were the only control variables.
GDP growth was a significant determinant of individuals' WTR in Models (1a)-(1d), but this variable was only significant in one of the five models for saving and investment decisions: holdings of "other securities" varied pro-cyclically over the observed sample period. Holdings of other asset classes did not vary pro-cyclically. As described above, the interaction effects between having adult children and GDP per capita growth were found to be significant in Model (2), which was estimated for the savings level. No clear patterns were found for the interaction effects in Models (3a-d).
Summary and conclusion
Population aging and changing family structures can make life-cycle financial planning very challenging for individuals. The combination of lower fertility rates and increased live expectancy puts pressure on the finances of public pension systems and increases the need for private retirement savings. As people are living longer, they have to plan for a longer retirement. Lower marriage rates and higher divorce rates mean that individuals are less able to rely on intra-family risk sharing and pooling of resources.
The aim of this study was to investigate the impact of family structure on individuals'
attitudes toward risk and on their savings and investment decisions. We also analysed whether family structure affected individuals' reactions to the financial crisis. Our study is based on panel data from the German Socio-Economic Panel (SOEP) for the period 2004-2010. We analysed a broad range of possible asset classes, including risky assets, life insurance, and homeownership.
Our results, in combination with the findings of previous theoretical and empirical research, suggest the following links between individuals' risk preferences, family structure, and saving and investment decisions. Individuals' reported risk preferences are linked to exogenous variables such age, gender, and height; but they are also significantly related to family structure variables and macroeconomic conditions. Family structure, among other factors, is an important determinant of savings and investment choices. However, the reported changes in WTR during the financial crisis do not translate into changes in the savings and investment decisions of SOEP respondents-with the important exception of investments into risky assets, which were found to vary pro-cyclically.
The results of our study highlight the importance of family context and of the partner's characteristics for individuals' self-reported WTR and their saving and investment decisions. Variables describing family structure should be included in empirical studies of individuals' and households' financial decisions. Given the trends toward population aging and changes in family formation occurring worldwide, we expect to see further significant changes in individuals' investment decisions in response to these demographic factors. Tables   Table 1: Variables are defined in Table 1 . GLS random-effects model estimates with robust standard errors in brackets allowing for clustering at the individual level. ***, **, * indicate significance at the 1%, 5%, and 10% level, respectively. Variables are defined in Table 1 . Model (2) was estimated as a GLS random-effects model with robust standard errors (in brackets) allowing for clustering at the individual level. ***, **, * indicate significance at the 1%, 5%, and 10% level, respectively. Variables are defined in Table 1 . Model (3) was estimated as a random-effects logistic model. The estimated coefficients in Model (3) are reported as odds ratios. Wald Chi2 denotes the Wald Chi-Square statistic and Prob>Chi2 denotes the corresponding probability. ***, **, * indicate significance at the 1%, 5%, and 10% level, respectively.
